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STUDIES ON ACID－BASE BALANCE
’IN MAINTENANCE HEMODIALYSIS
PART 1． CHANGES OF ACID－BASE BALANCE
   IN THE COURSE OF HEMODIALYSIS
Osamu TADo
From the DePartment of Urology， lfiroshima University School of A（fedicine
           （Chairman：Prof， H． Ninra， M． D．）
  Acid－base balance was studied before， durihg and after hemodialysis on four patients on
the maintenance hemodialysis with the Kiil type artificial kidney． The patients were divided
into two groUps， Group 1 （one 8 hours dialysis per week） and Group II （two 8 hours dlalysis
per week）， according to their 24hour urinary volume．
  1） Blood pH：Both Group I and II showed some alkaleTnia at the end of hemodialysis，
Group I工being more remarkable than Group I． Cornparison of blood pH of the infiow and out－
fiow side did not show difference， After hemodialysis pH gradually decreased but remained
within normal range even 12 to 48 hours，
  2） Pco2： During hernodialysis it shQwed very little change． After hemodialysis， it
gr，adually increased and reached the highest value in 6 hours followed by gradual d．ecrease．
Hypocapnia was striking on the outflow side compared with the infiow side．
  3） Actual bicarbonate returned to the normal value at the end of hemodialysis， but
som〟Dwhat・slowly ip Group．II． Hypobasemia was rerr！arkable on the outflow side．
  4） Base excess was corrected at the end of hemodialysis both Group I and II． After
dialysis， it gradually decreased just as actual bicarbonate did． Hypobasemia was still striking
on the outflow side．
  5） Hemodialysis using dialysate containing 33 mEq／L of acetate did not result in the
suthcient improvement of acid－base balance in some cases． This fact suggests composition
of dialysate has to be changed by case for the better acid－base balance．








































































（acetate 33 mEq／L）を用い，その組成はTable 1
に示すごとくである．
成 績





Table 1． Composition of dialysate．































Table 2．Changes of arterial pH during hemo－
dialysis in Group 1 and II． （n＝30）




































 2）Pco2：Group I， Hともに透析前後を通じPco2
はそれほどの変化を示さずほぼ平衡状態であったが，




Table 4．Changes of arterial Pco2 during hemo－
dialysis in Group 1 and II． （n＝30）
       0 2 4 6 8
           Hours of dia［ysis
Fig． 1． Changes of arterial pH during hemo－
    dialysis in Group 1 and rl．
 血液透析前後における両群の血清の電解質，BUN，
creatinineを比較すると（Table 3），血清のNa， K，
Table 3． Pre一 and postdialysis serum electrolyte
     concentratlons in Group 1 and ll．
                     （n＝＝ 30）
























     言ε§，
Group 1 i Group II
138．1± 5．21 137．4± 3．3
135．4 lr 2．ll 134．5± 1．9
 6．0± O．81 6．5± O．9
 4．0± O．6i 3．6± 2．7
100．9± 6．9  96．7＝ヒ 5．3
99．9± 3．21 95．9± 4．9
 4．5± O．41 4．7± O．3
 4．7± O．5i 5．1± O．4
 9．4± 1．li 7．8± 2．5
 3．9± 1．OI 3．5± 1．1
104 ±27．91 91．7±20．2
33 ±12．71 34．9± 9．6
17．9＝ヒ 8．7  17．6＝ヒ 3．9






      0    2    4    6    8
           Hours ot dialysls
Fig．2． Changes of arterial Pco2 during hemo－




Group Iでは17．9±2．4 mEq／L， Group IIでは
！5．7±2．2mEq／しとGroup IIのほうがhypobase－
miaの程度：が著しかった（Table 5， Fig．3）．
 4） base excess：actual bicarbonate と同様
Group I， IIとも透析終了時には hypobasemiaは
994 田戸：酸塩基平衡・血液透析（1）
Table 5． Changes of arterial actual bicarbonate
     during hemodialysis in Group I and
     11． （n－30）














      0     2     4     6 8，
           Hour＄ ef diolysis
Fig． 3． Changes of arterial actual bicarbonate
    during hemodialysis in Group 1 and II．
改善されて正常範囲にもどっているが，この傾向は透
析開始4時聞で現われてきている．透析終了時には
Group Iは 十〇．4±1．2mEq／L， Group I工は 一
〇．38±1．7mEq／しとほぼ同様の値を示した（Table 6，
Fig． 4）．
Table 6． Changes of arterial base excess during
     hemodialysis in Group 1 and II．
                    （n ：一 30）
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           Hours of dialysis
Fig．・4． Changes of arterial base excess during
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Fig． 5． Post－dialytic changes in arterial pH， Pco2， actual bicarbonate and base excess in









 a．血液pH：Group IおよびGroup IIのin・







Changes of acid－base values during hemodialysis in outfiow and inflow side
blood． ・ （n ＝13）After start
  of dialysis
Group 1 Group II
























































































































       0     2    4     6    8
             Hours of dlolysis ’
Fig． 6． Changes of arterial pH during hemo－
     dialysis in outfiow and inflow side of
     Group 1．
7．50
Arter［ol    Z45 pH
7，40







  0    2 4 ・  6    8
       Hours of diaiysls
Changes of arterial PH during hemo－
dialysis outfiow and infiow side of
Group II．
 b．Pco2：Group I， IIともoutflow sideの値：は
著しく三値を示し，Group Iの．outfiow sideでは




















 G oup I， IIとも． infiow sideでは透析前の．aci－
demiaは透析終了時にはalkalemiaの傾向を示．して












         0    2   4 6   8
                 Hours ef dia［ysis’ ’
Fig． 8． Changes of arterial Pco2 during hemo－
      dialysis in outfiow and infiow side of
      Group 1．
o













   0     2     4 6     8
          Heurs of ’diaiySis．
Changes of arterial Pco2 during herno－
dialysis・in outffow and inflow side of
Group II．
ヒ／！ト認、、de
         O・ 2     4     6     8
                 Hours of diaTysls
Fig． 12． Changes of arterial base excess during
       hemodialysis ’in outflow and inflow side

















         0     2     4     6     8
                 Hours ef dialysls
Fig． 10． Changes ．of arterial：．，．actual bicatbonate
       during hemodialysis in outflow and









  0     2    4     6     8
          Hours of diaTy．sis
Changes of arterial actua1 bicarbonate
during hemodialYsis in outflow and
infiow side of Group II．
一一 P0
         0     2     4     6     8
               Hours ef dialysis
Fig． 13． Changes of arterial base excess during
       hemodialysis in outflow and infiow side






















   H，CO，？H＋十HCO，一
































































てGroup I，．IIのpHを比較した場合， Group I
ではややacid miaがみられたのに反し， Grollp II
では正常範囲にとどまっていた理由がこの点にもうか
がわれる．
 Pco2についてはGroup IIのほうがGroup Iよ



















































 血液透析にさいして透析器の infiow sideおよび
outflow sideより採血して酸塩基平衡を検討してみ
ると，pHではinfi6w side， outfiow sideともに
ほぼ同じ程度にalkalemiaの傾向を示し両者間に著
しい差は認められなかった．しかしながらPco2につ
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